ECM group

June 12, 2006

Peter Van Alyea
50 Professional Center Drive, Suite 100
Rohnert Park, CA 94928

Re:  Well Replacement Report
Redwood Oil Company Service Station
1100 Bennett Valley Road
Santa Rosa, CA

Dear Mr. Alyea:

ECM Group (ECM) has prepared this report documenting the replacement of multi-level
monitoring well MW-15 at the above-referenced site (Figures 1 and 2, Appendix A). ECM
destroyed multi-level monitoring well MW-15 and replaced it with 4 conventional monitoring
wells (MW-15A, MW-15B, MW-15C, and MW-15D). The well replacement was necessary

because MW-15 was found to be defective.

MW-15 was a multi-level well with screened ports at the following depths:
30 ft - 40 ft bgs
60 ft - 70 ft bgs
83 ft - 93 ft bgs
140 ft - 150 ft bgs

The well casing for MW-15 was composed of multi-channel tubing, which enables the placement
of up to seven separate sampling ports in a single well. Details of multi-channel tubing and well

construction are included in the July 29, 2005 well installation report.

While preparing the Fourth Quarter, 2005 Monitoring Report, cumulative laboratory analytical
data for MW-15 was analyzed. An examination of the data showed that, over four consecutive
monitoring events, results for the shallow port (30 ft - 40 ft bgs) are practically identical with
results for the deepest port (140 ft - 150 ft bgs). This raised the possibility that there could be

cross-communication between the two ports.
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On February 16, 2006, field testing was conducted to confirm whether cross-communication
between the ports was occurring. It was observed that, when water was pumped from the deep
sampling port, water level in the shallow sampling port dropped rapidly. This confirms that

cross-communication was occurring between the two ports.

Based on the above observations, it was concluded that all data collected from the shallow
sampling port and the deep sampling port of MW-15 was invalid. No cross-communication was
observed between the two remaining sampling ports (60 ft - 70 ft bgs and 83 ft - 93 ft bgs).

However, the entire well was compromised and all data from the well was considered unreliable.

SCOPE OF WORK

The following outlines the scope of work and procedures used for the well replacement project:

1.) Prepare a site-specific safety plan for this investigation.
2.) Properly destroy multi-level well MW-15.

3) Install 4 conventional monitoring wells (MW-15A, MW-15B, MW-15C, and
MW-15D) at the location shown on Figure 2 (Appendix A).

4.) Develop the newly-installed monitoring wells.
5)) Survey the top-of-casing elevations of the newly-installed monitoring wells.

6.) Sample the new and existing wells in accordance with the existing site monitoring
program. Analyze the samples for TPPH(G), TPH(D), BTEX, and oxygenates.

7.) Report the results.
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WELL DESTRUCTION

Monitoring well MW-15 was properly destroyed by RSI of Woodland, CA between the dates of
April 6 and April 10, 2006. The entire well boring was overdrilled and all well construction
materials (casing, grout, sand, and bentonite) were removed. To avoid cross-contamination, well
destruction was performed with continuously-installed steel casing, using sonic drilling

techniques. The resulting borehole was grouted to surface.

WELL REPLACEMENT

Replacement wells MW-15A through MW-15D were installed by RSI of Woodland, CA between
the dates of April 11, 2006 and April 22, 2006. Screen intervals for the replacement wells are:

MW-15A 30 ft - 40 ft bgs

MW-15B 60 ft - 70 ft bgs

MW-15C 83 ft - 93 ft bgs

MW-15D 140 ft - 150 ft bgs

Well locations are shown on Figure 2, Appendix A. The wells were installed in accordance with
ECM Standard Operating Procedures for Monitoring Well Design and Construction (Appendix
B). To avoid cross-contamination, well installation was performed with continuously-installed
steel casing, using sonic drilling techniques. A 4.5 inch diameter borehole was drilled. At 20- to

40-foot intervals, a 6.25-inch diameter steel casing was inserted over the 4.5-inch borehole,

creating a tight seal between borehole wall and the outside of the steel casing.

Well logs are included in Appendix D. Details on soil formations shown on the well logs are

taken from the original MW-15 well log. The original well log is also included in Appendix D.

The replacement monitoring wells were developed on April 26, 2006 and on May 19, 2006.
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Field notes for well development are shown in Appendix C.

Monitoring wells were surveyed on May 31, 2006. Top of casing elevations will be tabulated in

the next quarterly ground water monitoring report.

The replacement monitoring wells are scheduled for sampling, along with the other site
monitoring wells, on June 8, 2006. Analytical results will be included in the next quarterly

ground water monitoring report.

Thank you for allowing ECM to provide environmental consulting services to Redwood Oil

Company. Please call if you have questions or require additional information

Sincerely,
ECM Group

Jim Green
Project Manager

Attachments:
Appendix A - Figures
Appendix B - ECM Standard Operating Procedures
Appendix C - Field Notes
Appendix D - Well Completion Details, ASTM Soil Classification System Chart, and
Boring Logs

cc: Joan Fleck, North Coast Regional Water Quality Control Board
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Figure 1. Site Location Map — Redwood Oil Service Station, 1100 Bennett Valley Road, Santa Rosa, California

98-511 [Site loc map] 4/08/03




EXPLANATION
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Figure 2. Well Locations - Redwood Oil Service Station #106, 1100 Bennett Valley Road, Santa Rosa, California

98-511-21 [Replacement Well Locations] 3/15/06
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ECM STANDARD OPERATING PROCEDURE

MONITORING WELL DESIGN AND CONSTRUCTION

Where possible, information from published and unpublished reports is reviewed prior to installation
of monitoring wells. Relevant data includes highest and lowest anticipated ground water elevations,
aquifer materials, aquifer yield and contaminants expected. This information is used to aid the field
geologist rather than to predetermine how the wells will be constructed. Well construction is based

on site specific conditions and is determined in the field after discussion with the senior geologist.

Monitoring wells are constructed with flush-threaded, 2-inch or 4-inch diameter, slotted PVC,
stainless steel or teflon well screen and PVC, stainless steel or teflon blank casing. Number 3 or
#212 sand is used in the annular space around the well screen. The sand is placed into the annular
space around the well screen to approximately 2 feet above the top of the well screen. If high ground
water conditions exist, the sand may be placed 0 to 1 foot above the top of the well screen. Two feet
of bentonite pellets are used to separate the sand from the sanitary surface seal (grout). If high
ground water conditions exist 1/2 foot of bentonite may be used to separate the sand from the

sanitary surface seal.

The grout (Portland cement with approximately 3-5% bentonite powder) is poured into the annular
space above the bentonite pellets. If the surface seal is greater than 5 feet thick, grout consisting of
cement mixed with 3-5% bentonite powder will be tremied or pumped into the annular space above
the bentonite pellets to prevent the infiltration of surface water into the well. If the surface seal is
less than 5 feet thick, the grout will be poured from the surface. The resulting seal will be checked
for shrinkage within 24 hours and additional grout will be added, if necessary. The surface seal is

used to prevent infiltration of surface water into the well.

The monitoring well(s) is locked with a stovepipe or cap and covered with a traffic-rated vault if it

is located in a developed area. The well ID is clearly marked on the cap or casing.



ECM STANDARD OPERATING PROCEDURE

WELL DEVELOPMENT

ECM develops ground water monitoring wells not less than 48 hours after the placement of
the surface seal (grouting) to allow sufficient time for the cement grout to set. The wells are
developed to restore the natural hydraulic conductivity of the formation(s) to be monitored and to

remove all sand and as much fine-grained material as possible.

Prior to development, ECM field personnel measure the depth to water and the total depth
of the well. The total depth measurement is compared to the well completion diagram shown on the

field log and any discrepancies are noted.

Well development consists of several cycles of surging and evacuation of water in the well,
each ending with measurements of temperature, pH, conductivity, and observation of turbidity.
Surging takes place for several minutes to loosen fines from the screened interval. The vented surge

block is placed block several feet below the water surface and pulled upward.

Development shall continue for a period of at least four hours or when ten well volumes have
been removed, whichever occurs first, and until ground water removed from the well is clear and
visibly free of suspended materials. Note the time and the approximate volume of water removed
prior to each determination of the following parameters (and whether well is bailed or pumped dry):
pH, temperature, and specific conductivity. These measurements should be made a minimum of five

times during well development.

If micro wells (well diameter 3/4" or less) are installed, the well may not be surged. In this

case, a minimum of twenty casing volumes will be removed.



If the water is still cloudy after the four hour period but these three parameters have
stabilized, then the well will be considered developed regardless of the volume of water purged from
the well. Stabilization of pH, temperature, and specific conductivity will be considered to have
occurred when these parameters undergo changes not exceeding +0.1, 0.5 degrees F, and 5 percent,

respectively.

After development is completed, the depth to water and the total depth of the well are
remeasured. The total depth of the well and the total depth noted on the field log should be
approximately the same. All data measured during the procedures described herein are recorded on

the ECM Well Development Form, which is part of the project file.

The ground water removed from the wells during development remains onsite in 55-gallon
Department of Transportation-approved drums. The water is removed by a licensed hauler and taken

to an approved disposal facility.



APPENDIX C
FIELD NOTES



WATER LEVEL &
PRODUCT MEASUREMENTS

PROJECT NAME & NUMBER: 9& =571 -2 7

ECM group

LY
DATE: 1?’ = .-?—E;/_ D&

Beﬂﬁiﬁ V-rﬁf&? B":%M.Mf
TIME DEFTH DEFTH TOTAL COMMENTS:
WELL ID MEASURED TO TO DEFTH (well condition, odor, etc.)
PRODUCT WATER
() (f) o
41y 39.0F - 5. 68277, 5 e
U =I5 A 2330 S.L5 39 1% 1335406312 S HEN 2 /0= SY. (Y o
g-1 b &3.77 671 /0. Y e
Mig-155 |0 Loo &.60 |70.37 |0 Ye r0= EMAJ:
4-25 0L Fe. 7R3 =y, 0y
Mw5C 123/0 .95 |193.65 | iY.14 o= 1414 gl
e 1Ly J~ . fefl P
Mw 5D 0250 20.49|19v.9 |20.9¢%0 = 209.65.4
e | 205 Y2.0179.2
F (.9'. '?fj ‘?Dﬁ}
C 1 9390




WELL DEVELOPMENT /
WATER MONITORING DATA

|*nm§.‘c>'r NAME i v Bennett Valle, 9&-5U-w? well ID: __ M AT A
By: °0ng est "r Date: _ ¥~ 2606
; o .B o o
Time Depth to Depth to E, E :Ea. '_5 g Temp. pH EC Comments:
Water (ft) |Product ()| 5 | @ | § w E (F {umhos) [color, odor, product, est [low rale)
0 | @ . oy
Start; nqs _‘5 by W
Slop: “S-g ( : ;
mr-=
St 19 50 \ v 2771643 |6.92 1] LT BRA (1230 sk byl ins)
&
swr)] | 2 / e A | W e I
| .
.'.’-Inrl.:m J j’ |/ (’)}L-‘j' 6-33 7??
E'Inp:.ﬁt‘ 10 |' 3’
Start: 1 .9 v Qagking e Sty
Stop: [i-r‘
5!:111:0..- 15. ./ A .;' bye ?“I
Stopr by Y (680|770 |01IY
swre | | 65616 81 |2 |04
—» I
sp: O\ Y'Y | §.20 5leyyjedo a3 | (53
WELL DEVELOPMENT SUMMARY ; @
Depth to Walter Defore Development: AT Development Method: Lo Average Pumpling Rate (gpm):
Depth to Waler Aller Development: . Total Pumplng Time {min); . Pumplng Rate Range (gpm):
Sounded Depih Belore Development: = Total Amount Excavated (gals): ——__  Tolal H20 Injected (gals):

Sounded Depth Aller Development: R )

Y



WELL DEVELOPMENT/
WATER MONITORING DATA

96 ~y11 e 2

PROJECT NAME & NUMPE It ﬂeﬂﬂﬁ‘%r

By: oLy Jest

Well 1D: _ Mbdf*i.'fﬁ

Date: 4—_2_{;--—1:} \:-'l_

i

"D

dima 32?:?:?: I’?ﬂcdp::ll:;tl :;‘ % .E} %%El T?;T ks Iurzﬁﬂsl (color. ‘“’“’-c :::;’:’:f’:ﬂ ) ez
0 a. ay

sar: 20¥ | L. 6o /

a2 L2

sar: 9 90 v

L g Ho |bS.L | 746 |3 L8

som: 2.5 % #/ eI 1IIH I 6L oo

stop: 5700

st 9307 \/ 3.3 (723336~

stop 0413 6o [eN.Y (7.3 |377

s 0314 v

Stlop: o ‘33;

Start: ﬂllb

/ 6.¥ |74/

A &4

Stop: 0 3'50

90 |63¢ |7-3|

365

WELL DEVELOPMENT SUMMARY

Depth to Waler Defore Development:
Depth ta Waler Aller Developments

Sounded Depth Belore Development:

Aounded Deplh Afler Development:

Development Method:

Tatal Pumping Time (min) —

Tolal Amount Excavaled (gals):

Average Pumpling Rale (gpm):

Pumplng Rale Range (pm):

Total H20 Injected [gals): —

le?



WELL DEVELOPMENT / !
WATER MONITORING DATA

: : sie 985U~ P Rengpust ellip: __Mw- (S8 X
PROJECT Nﬁ.:::g & NE:MHh.Hq' £ 41907 Well 1D

Date: _ 4 -2k -6

By:

i

. u v |T w T

Tl Depth to Depthtlo | &4 | & & _E_ E Temp. H EC Commenta:
B water (1) | Product () | 5 :E E w E F) P [umhos) {color, odor, product, esl llow rale)
n . o
Sar: 7SO T
Stop: qas S-
st fOY / 6.9 .52 |3%0
Stop: 27 1Y HO |65 L| 738|366 |45
St 'EIS:D 115‘; 367 4, Yo P
Stop: "
- 6.70 e |ers |2.20 362|445
=1 H -
tort 1"5-,;-. &S
Stop
Start: Hlo qdﬂa Mld-‘
A

Slop:
Start:
Slop;
WELL DEVELOPMENT SUMMARY
Depth to Waler Uelore Development: . Developmeni Melhod: ___ Average Pumpling Rale (gpmlt oo
Depth to Waler Alter Development: . Tolal Pumpling Time (min): —  PPumping Rale Range (gpm); —
Sounded Depth Beflore Developimenl! e e Talal Amounl Excnvated igalsl o~ TolalH20 Injected (gnln) e 2‘%

| Sounded Depth Alter Development: -



WELL DEVELOPMENT /
WATER MONITORING DATA

PROJECT NAME & NuMBER: Barzetf Uﬂl{tﬁ 9§ 5110k well1p: _MWIN €
By: & .H_]a..j-}* Date: 1~26-0 &
| ; 3
2= |8 c v ’
LR Depth to Depthto | & | & | & & 3 | Temp. pH EC N
Waler (M) Product (It} | o | » & = § (F) (umhos) (color, odor, product, esl Mlow rale)
7 el oY
Start:"zs-" 6?5" v
I Stop: E!E l-
BT y [.0 A tdtle sardy sed (mant.
| Stop: [ 120
Stnrt: Dnb% / bY. b 7. G.'ak. i &
2P pote 30 1614 757 |2 U apler
Start: o0 L& /
I Stop: ons
Siart: ool¥ Vi 8.y 15.76 F} -
‘ Slop: E’D ;‘7 30 élJ 7. f‘. 2_\‘0
| Start: 6oy ] /
Stop: 0100
WELL DEVELOPMENT SUMMARY
Depth to Waler Delore Developmenl: __6_‘.'9_-.5_:_ . Developmenl Method: ____ ~ Average Pumpling Rate (gpm):
‘ Depth to Water Alter Development: BN UL R Pumplng Time (min): I 0 Pumplng Rale Range (gpml: 5,;‘?—&—‘
Total Amount Excavated [gals): 2 . Tolal H20 Injecled (gals): ———————e-

| Sounded Depih Aller Development: —



WELL DEVELOPMENT /
WATER MONITORING DATA

PROJECT NAME & NUMBER: _ 7.8 =571( - ¢« ) Well 1D A
By: : 1' 4 Date: 4-1Lb-0l
4
T Depth to Depth to E, E E. E T;; Temp. H EC Commenla;
e Walter () | Product (i) ;:I; g E E El (FI ¥ {umhaos) leolor, odar, product, est flow rate)
Start: /
Slop
Start: . o vd 655 N 00|20
Stop: | . 1’; j_\Lg 30 |6k, | o I ot 0¥
Sinrt: 'q/"'l...'!i'r | \L’L 1/ 4 i
Stop: l_: ji? i 1 ) o
Start: i: I{ r" r / 6 6,, } ?Fbt Z_.B P
sor 55 | {51, 5S (67,0 [7.77 |5 6o
Starl; 9:00 /
Stp: 72 .y
Start; Dﬁﬁé | . l/ 66 _6 . ?')ﬁ L-.‘J‘Sﬂ
Wi asei® ol . o tred: &F (671 [TN7 |20y (213

WELL DEVELOPMENT SUMMARY

Deplh to Water Delore Development: __ Developmenit Methol: - —  Average Pumping Rate (gpm}:
Depth toe Waler After Development: o Tolal Pumpling Tlme (mind: — [Pumping Rale Range {igpm): =
_ Sounded Depth Belore Development: — . Total Amount Excavaled [gals)) — e Tolal H20 Injacted gals)t oo oo

Sovnlecd Depily Afler Developmenty — Z%}



WELL DEVELOPMENT /
WATER MONITORING DATA

PROJECT NAME & NUMBER: ﬁuuiiﬂfawfr 9§ ~si{-ed P Well 1D: ﬂ @' x "5(‘
By: s § Date: . “1-26-06

Fi
*

Depth to Depth to
Waler () | Product (1)

Temp. EC Commenla:

Ti H
A (¥ P [umhos) (color. adar, producl, est Mow rale)

Surged
Balled
removed

i
B
d.

Gallons

Start: é;'?_ﬂ '?.ﬂ zﬂj—— 2,":‘3’
i 67.5° 74 |20r | 222

Sar’ g ko | Dby, 60 [ 672|146 |20 2/

Stop

Stort: ' 2{1‘ ";b-tQ_,j ?(3-'& . Amsye).

Stap:

Start: ?i?j" ¢ : Yo A -2 -C k&

Stop:

Startl:

Stop:

Start:

Slap:

WELL DEVELOPMENT SUMMARY

Depth te Waler Defore Development: Development Melhod: ; e Average Pumpling Rate (gpm):
htpth lo Waler Aller Development: . Total Pumpling Time (mind: —— Pumplng Rale Range {gpm): P
Sounded Depth Before Development: —_____ Total Amount Excavated Eals]) e Total H20 Injected (gal8)! e e

| Sounded Deplh Alter Development:



e 17 X

Flo!

WELL DEVELOPMENT /
WATER MONITORING DATA

tmmz NAME &N per: Bennelt Un;leg; A -7 ~ed P well ID: _ MW (SO
Db "?‘ "-..'n 2% Date: _ 4 ~26 -0 &
e o e 0 E v E § ‘E emp. 0 ommenls:
Ll \?Far\:r [:‘tl [‘Endpi.::t llfll ;:'I-l n;: E E % T{F Ip PH [urﬁlc:usl (coler. odnncpmduclf est Mow rale)
Start: 230;} JD-‘-I”D /
Stlop: El{.fj
Slart: 0 3 f" T-/
Htup:ogtl 2
St O T 3(} / &S0 7.9 [ iy 8 (P
Stop: 0139 éj‘: (] ”.‘L.'} (79 O350
Start: D}.S-E oY ﬂ bt ?.-r.f"f
Stop: 0% J 2. ’)r..,mﬂl-d c)rw‘ il
Start: ﬂ li ﬁgé iy 3‘.3’5’ JZ,J] "{ {Lr
41 & -
sy 474 0 |66l |9.6%| 235 | 4:50 Putned cuy
o 3 ¢sr RO [5:%0 . ki
g ST8e
Siop S TA-E4T ' i
B 7o ) e i3 1. b|7.56] 224 | 5° "’LW-LM

WELL DEVELOPMENT SUMMARY

Depth te Waler Defore Development:
Deplh lo Waler Afller Development: _.um
Sounded Depth Belore Development o

Q0. Yo

Mar

Sounded Depth Afller Development:

Developmen! Melhol;
Total Pumping Thme (min): ¥ M
Tolal Amount Excavaled [gals): _‘E""___...._..d._._.

Average Pumplog Rate [gpm):

Pumping Rate Range (gpm): -

Total H20 Injected (gals):



WELL DEVELOPMENT /
WATER MONITORING DATA

PROJECT NAME & NUMBER: _ 18 =$71~wt (9 & -57/ "?_.EJ) Bannet! Valle, well (D715 O

By: _? ff_LJd-{T' fif Date: J-12-0 &
ri
: ¥ lw|% e
Time Depth to Depthto || & | & & E Temp, H EC Commenta:
M| = ]
Waler (1) Product ()| 2 | @ E = E (F) P [umhos) leolor, odor. producl, est [low rale)
Sl Bl o ¥
Start: fotfs_ [25 . bo" /
5tuprélx B
Start: , .
200 an v~ 122 gl e : ~p, )76 !]‘m
Daie an plasp pate
Slop: 3 - "
= -'2' 20 P mped : ¢ Mot 1
|

Sinrt:

% o @ tonddos i~ ﬁh F!ﬂm;zﬁ.& dg‘.ﬂ':_un_jia__ﬁ"

Start: I :3 o

. (AR N

s g 2 pamped ot ~7gallons.

Stop: 44 3 To bl . . (rea
Start: { on side of pol, donk)-85allonr. |
Stop:

WELL DEVELOPMENT SUMMARY

-
Depth te Waler Delore Dcvcmpmnnl:.i@_;_k_’.?_,. . Development Method: Averape Pumplng Rate (fpm):
Depth to Walter Alter Developmeni: _L:.;M__ Total Pumpling Time (min): _2_5:“:,:._":-_-‘{-‘_‘_ Pumping Rale Range [gpm): i
Sounded Depth Before Development: —___ Total Amount Excavated fals): 35 ?Gﬂﬂ Total H20 Injected (gals):

Sounded Depth Afler Developmenl: ——



APPENDIX D
WELL COMPLETION DETAILS
ASTM SOIL CLASSIFICATION SYSTEM CHART
BORING LOGS



DEFTH BELOW GROUND SURFACE (FEET)

EXPLANATION
TYPICAL WELL CONSTRUCTION

= 2" or 4" PVC
casing

- Fortland
cement with

3-5%

= bentonite —

BN

Bentonite
pellet seal

Sand ——
— 10 :

Slotted 2" or 4"

PVC casing ]
— 15 ] [
5 = .'.1
L =20 I
B PVC end cap —
— Bentonite
L o5 pallet plug
(TSP £28 EErIEe
O A

Radius (inches)

Water level depth and date:

= Initial water level

v Static water level

NOTE: ECM attempts to screen from 5 feet
above static water to 10 feet below
static water.

Well Head Completion
Schematic
Mot to scale

Loccking cap
O &
Christy Box

Locking
[l stovepipe &
Christy Box

O Locking cap
& stovepipe

] Christy Box

o 7 770

[Typ. well const.] 5/26/98




Group

Symbol Group Name
Wek-graded aw <15% sand Wel-graded GRAVEL
<5% fines »15% sand Wel-graded QRAVEL with Sang
Pooty graded - <15% sand Poorty graded GRAVEL
>15% sand Poorty graded GRAVEL wikh 54011
<15% sand Wall-graced GRAVEL with SR
finss=bL or MH | GW.GM
GRAVEL Well-graded 215% sand Waell-graded GRAVEL wih 81t and Bans
» gravel mescLorGH | aw-ce <15% sand Well-graded GRAYEL wih Clay
» % sand >15% sand Wek-graded GRAVEL with Clay jarid (G404
10% fnes R <15% sand Poorly graced GRAVEL with 54/
Poorly graded »15% sand Poorty graded GRAVEL with 58| b S
_— <15% sand Poorty graced GRAVEL with Clay
Q fines=Cl of OH GP-GC
> »>15% sand Poorty graded GRAVEL with Gyl i 4
© oot or st | «15% sand Sty GRAVEL
O] 215% fines 215% sand Sy GRAVEL with Sand
o3 fines=CL A CH | GC hdbdodle Cayey SRATEL
© >15% sand Claysy GRAVEL with Sand
% Wokgraded ow «15% gravel Wolgraded SAND
(2] <5% fines 215% gravel Wol-graded BAND wkh Gravel
\0 <15% gravel Poorly graded BAND
%) Poody graded SPY »>15% gravel Poorty graded BAND wkh Gravel
wn <15% grave! Wel-graced SAND wkh 50
A Wongradad | rrortm | S [rw gave Woll-graced SAND wih it and [GH1Y
N <i5% gravel Wol-graded SAND with Clay
finea—CL or CH SW-8C :15% gravel Wel-graded SAND wkh Clay snd|Grar
SAND 10°% fines <15% gravel Poorty graded SAND wih Sik
: :::. 2 Poorly graded Fines—ddL or Mt | SP-BM Y50 graval Poorty graded BAND with 8 1t Kia{e!
<15% gravel Poorty graded SAND with Clay
fines=CL o CH §P-5C »15% gravel Poorly graded SAND wih Clay Rnd (G v
<15% gravel Bty SAND
»15% fines finoschit. o M| BM 215% gravel SRy BAND with Gravel
- «15% gravel Claysy BAND
finesuCL or CH | 8C »15% gravel Glayey BAND with Grave!
<15% Sand and Gravel - Lean CLAY
«30% eand & gravel ® 8and »% gravel | Lean GLAY with Sand
o Prascty ity 1525% sand & gravel T Caravel | Lein CLAY with Gravel
oL <15% gravel Sandy ean CLAY
20% sand & gravet %und R oAgul [ 15 gravel Sandy lean CLAY with Graved
«15% sand Gravely an CLAY
% pand <% gravel »15% sand Gravedy lean CLAY wih Sand
>15% sand & gravel SLT
<30% sand & gravel " $4nd »% gravel | SILT wkh Sand
Low Pocmastiny it " 15:25% sand b gravel Sy o gravel | BILT whn Gravel
<15% gravel Bandy BILT
30% sand & gravel % sand 2% of gravel »15% gravel Sandy SILT whh Gravel
n «15% sand Gravelty BILT
g % sand <% gravel »15% sand Gravely SILT with Sand
e <15% sand & gravel Fat CLAY
@ <30% sand & grawed % sand >% gravel | Fel GLAY wah Sand
ol st ity o 15-25% sand & gravel [ graver | Fai GLAY with Gravel
> <15% gravel Sandy at CLAY
5 230% sand & grawe % snd Xl gav 5w gravel Sandy fat GLAY with Grawol
\?. % sand <% gravel <15% sand Gravelly 'at CLAY
o »15% sand Graveily tat CLAY with Sand
uo) <15% sand & gravel Elasilic 8ILT
' <30% sand & gravel % sand >% gravel | Elantc SILT wih Gend
st S " 152N sand & gravel g o gravel | Elastic SILT wih Gravel
«15% gravel Sandy slastic BILT
230% sand & gravel % sand 2% of gravel 215% gravel Sandy elastic SILT with Gravel
<15% sand Gravelly elastic SILT
% sand <% gravel S15% sand Gravelty stastic SILT wth Sand
«15% sand & gravet Crganic SOIL
<30% sand & grave % sand > % gravel | Organic SOIL with Sand
1525% sand b gravel [ gravel | Organic OIL with Gravel
Drganice (Peat or Bay Mud) QUOH
<15% gravel Sandy Organkc SOIL
230% sand & gravel % tand 2% gravel »15% gravel Sandy Organic SOIL with Grave!
«15% sand Gravelty Omganic SOIL
% sand <% gravel 215% sand Gravely Organle SOIL wih Said

ADMMOCSOL




Project No.: 98-511-21
Well / Boring No.: MW-15

T | = = Description
g g = )
o 2 3 e
3| 3| 2 2| & | E
~ o ) 9] a0 s
L= S g 2 =) = =
S| S| 5l s|z| 8| 5
A @) n &~ @) < <
0 A A A Concrete pad, approximately 8"
1
2 GW Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability;
3 no odor
4
5
6
7
8 - Saturated below 8 feet
o
9 Slalb
= = (@)
10 i O o
= n O)
11 S
12
13 CL Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor
14
15
16
17
18
19
20 v v v

Logged by: D. Hazard
Drilling company: RSI

Drill date: 3/22/05
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"

Casing: 2"
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Project No.: 98-511-21
Well / Boring No.: MW-15

g - § B Description
8| z 8 2
3| 3| 2 2| E| E
~ o ) 9] a0 s
L= S g 2 =) = =
s|S|E|gs|2| E| &
A @) n &~ @) < <
20 A GC Clayey GRAVEL: Brown/aray; wet; 10% clay, 90% aravel; moderate
estimated permeability
21
5
22 o)
o
23 o
24 Qo l
25 8
T
26 =
O
27 E
28 - 2 ow-gml Wel-araded SAND with Gravel: gray/brown; wet; 80% medium-coarse
) sand, 20% gravel; high estimated permeability
29 o A
-
= v
30 = A
5
31
© Gradesto ]
32 Sp Poorly-graded SAND with Gravel: 50% coarse sand, 50% aravel;
33 moderate-high estimated permeability
34 D |2
= <
35 Wl »
36 % Grades {0, o o e e e ]
w SW Well-graded SAND: green/aray; 5% silt, 90% fine-coarse sand,
37 5% aravel; moderate-high estimated permeability
38
39
40 v v \ 4
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Project No.: 98-511-21
Well / Boring No.: MW-15

Depth (feet)

OVM data (ppm)

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

CONTINUOUS

»
Ll

SOLID

SAND

(2]
(@

BENTONITE

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,
20% aravel; moderate estimated permeability

ML

Grades to:

ML

SILT with Sand: brown/gray; 80% silt, 10% very fine sand, 1
estimated permeability

SILT: brown; 90% silt, 10% sand; very low estimated permeability

0% gravel; low

SC

Clayey SAND: brown; 10% clay, 80% sand; moderate estim
permeability

SAND

ated
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Project No.: 98-511-21
Well / Boring No.: MW-15

Depth (feet)

OVM data (ppm)

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

(o2}
o

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

CONTINUOUS

»
»

SCREENED

SOLID

SAND

(2]
(@

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:

SC

Clayey SAND with Gravel: dark brown; 15% clay, 70% sand,
15% aravel; semi-consolidated; low-moderate estimated permeability

ML

Sandy SILT. dark arav; 75% silt, 25% sand;
semi-consolidated; low estimated permeability

»
|

<+«—BENTONITE
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Project No.: 98-511-21
Well / Boring No.: MW-15

Depth (feet)

OVM data (ppm)

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

(o)
o

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

CONTINUOUS ——

SOLID

ONITE

» |l
L il

NONE

SCREENED———

<
<

»
»

<+—SOLID

.| BENT/

|

SAND

Grades to:

SM/ML

Sandy SILT/Silty SAND: 50% very fine sand, 50% silt

GC

Well-graded GRAVEL with Sand: aray/brown; 5% clay,
25% fine-coarse sand, 70% gravel; high estimated permeability

No recovery: consolidated materials; moderate estimated permeability
estimated from cuttings

<+«—BENTONITE—> |«

Page 5 of 8



Project No.: 98-511-21
Well / Boring No.: MW-15

Depth (feet)

OVM data (ppm)

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

112
113
114
115
116
117
118
119
120

»
|

NONE

»
»

SOLID

BENTONITE

No recovery
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Project No.: 98-511-21
Well / Boring No.: MW-15

Depth (feet)

OVM data (ppm)

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

»
|

CONTINUOUS

»
»

SOLID

BENTONITE

=
=

Sandy SILT with Gravel: gray/brown; 60% silt, 30% fine-medium sand,
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

Grades to:

ML

Sandy SILT with Gravel: gray/brown; 70% silt, 20% sand,
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

SM

Silty SAND: 30% silt, 70% sand; moderate estmated permeability.;
no odor

SAND
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Project No.: 98-511-21
Well / Boring No.: MW-15

Depth (feet)

OVM data (ppm)

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

¢ CONTINUOUS ——

»
»

SCREENED

SAND

w
=

moderate estimated permeability; no odor

BOH at 150 feet

Silty SAND: brown/aray; 30% silt, 70% very fine-fine sand;
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Project No.: 98-511-WR
Well / Boring No.: MW-15A

g | = s | Description
Q. = )
o g 3 e
3| 3| 2 2| & | E
~ o ) 9] a0 s
L= S g 2 =) = =
S| S| 8l s|z| 8| &
A @) n &~ @) < <
0 A A A Concrete pad, approximately 8"
1
2 GW Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability;
3 no odor
4
5
6
7
8 »n 5 Saturated below 8 feet
2 (@)
9 8 ) o
=z |27
10 E P
11 S
12
13 CL Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor
14
15
16
17
18 v
E
19 5
=
20 v v &

Logged by: D. Hazard
Drilling company: RSI

Drill date: 4/22/06
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"

Casing: 2"
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Project No.: 98-511-WR
Well / Boring No.: MW-15A

g | = = _ Description
Q. = )
o g 3 e
3| 3| 2 2| E| E
~ o ) 9] a0 s
s | s s | 3| £ = =
s|S| E|gs|2]| E| &
A @) n &~ @) < <
20 4 GC Clayey GRAVEL: Brown/aray; wet; 10% clay, 90% aravel; moderate
estimated permeability
21
22
Ly
23 =
O
24 ) =
s | &
25 2
26
27
28 3 Well-graded SAND with Gravel: gray/brown; wet; 80% medium-coarse
% 1 GW-GM sand, 20% gravel; high estimated permeability
29 o
) v
=
30 [ A
5
31 )
Grades t0, o o e e e e e e
32 Sp Poorly-graded SAND with Gravel: 50% coarse sand, 50% aravel;
moderate-high estimated permeability
33
S
34 é (<}:)
35 o
36 8 Grades {0, o o e e e ]
SW Well-graded SAND: green/aray; 5% silt, 90% fine-coarse sand,
37 5% aravel; moderate-high estimated permeability
38
39
40 v A\ A BOH
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Project No.: 98-511-WR
Well / Boring No.: MW-15B

g | = s | Description
Q. = )
o g 3 e
3| 3| 2 2| & | E
~ o ) 9] a0 s
L= S g 2 =) = =
S| S| 8l s|z| 8| &
A @) n [ @) < <
0 A A A Concrete pad, approximately 8"
1
2 GW Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability;
3 no odor
4
5
6
7
8 - Saturated below 8 feet
o
9 Slalb
= = (@)
10 i O o
= n &)
11 S
12
13 CL Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor
14
15
16
17
18
19
20 v v v

Logged by: D. Hazard
Drilling company: RSI

Drill date: 4/20/06
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"

Casing: 2"
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Project No.: 98-511-WR
Well / Boring No.: MW-15B

g | = = _ Description

Q. = )

o 2 3 e
3| 3| 2 2| E| E
~ o ) 9] a0 s
s | s s | 3| £ = =
s|S| E|gs|2]| E| &
A @) n &~ @) < <
20 A A GC Clayey GRAVEL: Brown/aray; wet; 10% clay, 90% aravel; moderate

estimated permeability
21
22
23
24
25
26
27
28 - cW-gm| Wel-araded SAND with Gravel: gray/brown; wet; 80% medium-coarse
) sand, 20% gravel; high estimated permeability
. 2513
30 i O o
31
© Gradesto _ ]
32 Sp Poorly-graded SAND with Gravel: 50% coarse sand, 50% aravel;
33 moderate-high estimated permeability
34
35
36 Grades {0, o o e e e ]
SW Well-graded SAND: green/aray; 5% silt, 90% fine-coarse sand,

37 5% aravel; moderate-high estimated permeability
38
39
40 v v v
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Project No.: 98-511-WR
Well / Boring No.: MW-15B

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

CONTINUOUS

»
Ll

SOLID

GROUT——

(2]
(@

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,

20% aravel; moderate estimated permeability

ML

SILT: brown; 90% silt, 10% sand; very low estimated permeability

Grades to:

ML

SILT with Sand: brown/aray; 80% silt, 10% very fine sand, 10% aravel; low

estimated permeability

SC

Clayey SAND: brown; 10% clay, 80% sand; moderate estimated

permeability

SAND | «—BENTONITE
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Project No.: 98-511-WR
Well / Boring No.: MW-15B

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

(o2}
o

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

+«—CONTINUOUS — ¥

»
|

SCREEN

SAND

(2]
(@

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:

SC

Clayey SAND with Gravel: dark brown; 15% clay, 70% sand,
15% aravel; semi-consolidated; low-moderate estimated permeability

BOH

Page 4 of 4



Project No.: 98-511-WR
Well / Boring No.: MW-15C

g | = s | Description
Q. = )
o g 3 e
3| 3| 2 2| & | E
~ o ) 9] a0 s
L= S g 2 =) = =
S| S| 8l s|z| 8| &
A @) n [ @) < <
0 A A A Concrete pad, approximately 8"
1
2 GW Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability;
3 no odor
4
5
6
7
8 - Saturated below 8 feet
o
9 Slalb
= = (@)
10 i O o
= n &)
11 S
12
13 CL Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor
14
15
16
17
18
19
20 v v v

Logged by: D. Hazard
Drilling company: RSI

Drill date: 4/18/06
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"

Casing: 2"
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Project No.: 98-511-WR
Well / Boring No.: MW-15C

g | = = _ Description

Q. = )

o 2 3 e
3| 3| 2 2| E| E
~ o ) 9] a0 s
s | s s | 3| £ = =
s|S| E|gs|2]| E| &
A @) n &~ @) < <
20 A A GC Clayey GRAVEL: Brown/aray; wet; 10% clay, 90% aravel; moderate

estimated permeability
21
22
23
24
25
26
27
28 - cW-gm| Wel-araded SAND with Gravel: gray/brown; wet; 80% medium-coarse
) sand, 20% gravel; high estimated permeability
. 2513
30 i O o
31
© Gradesto _ ]
32 Sp Poorly-graded SAND with Gravel: 50% coarse sand, 50% aravel;
33 moderate-high estimated permeability
34
35
36 Grades {0, o o e e e ]
SW Well-graded SAND: green/aray; 5% silt, 90% fine-coarse sand,

37 5% aravel; moderate-high estimated permeability
38
39
40 v v v
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Project No.: 98-511-WR
Well / Boring No.: MW-15C

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

CONTINUOUS

»
Ll

SOLID

GROUT

(2]
(@

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,
20% aravel; moderate estimated permeability

ML

Grades to:

ML

SILT with Sand: brown/gray; 80% silt, 10% very fine sand, 1
estimated permeability

SILT: brown; 90% silt, 10% sand; very low estimated permeability

0% gravel; low

SC

Clayey SAND: brown; 10% clay, 80% sand; moderate estim
permeability

ated
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Project No.: 98-511-WR
Well / Boring No.: MW-15C

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

(o2}
o

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

CONTINUOUS

»
»

SOLID

»
»

GROUT

(2]
(@

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:

SC

Clayey SAND with Gravel: dark brown; 15% clay, 70% sand,
15% aravel; semi-consolidated; low-moderate estimated permeability

ML

Sandy SILT. dark arav; 75% silt, 25% sand;
semi-consolidated; low estimated permeability

»
»

<+«—BENTONITE
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Project No.: 98-511-WR
Well / Boring No.: MW-15C

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

(o)
o

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

BENTONITE

<“—NONE—»| «—CONTINUOUS ——

SCREEN ———— [+-S(QLID—*>

A

SAND

Grades to:

SM/ML

Sandy SILT/Silty SAND: 50% very fine sand, 50% silt

GC

Well-graded GRAVEL with Sand: gray/brown; 5% clay,
25% fine-coarse sand, 70% gravel; high estimated permeability

No recovery: consolidated materials; moderate estimated permeability
estimated from cuttings

BOH
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Project No.: 98-511-WR
Well / Boring No.: MW-15D

g | = s | Description
Q. = )
o g 3 e
3| 3| 2 2| & | E
~ o ) 9] a0 s
L= S g 2 =) = =
S| S| 8l s|z| 8| &
A @) n [ @) < <
0 A A A Concrete pad, approximately 8"
1
2 GW Sandy GRAVEL with Silt: damp; very compact; 10% silt, 20% fine-coarse
sand, 70% sub-rounded gravel; moderate-high estimated permeability;
3 no odor
4
5
6
7
8 - Saturated below 8 feet
o
9 Slalb
= = (@)
10 i O o
= n O)
11 S
12
13 CL Lean CLAY: gray/brown; 90% clay, 10% very fine sand; low estimated
permeability; no odor
14
15
16
17
18
19
20 v v v

Logged by: D. Hazard
Drilling company: RSI

Drill date: 4/11/06
Installation method: sonic
Sampler type: 4" continuous
Auger size: 6"

Casing: 2"
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Project No.: 98-511-WR
Well / Boring No.: MW-15D

g | = = _ Description

Q. = )

o 2 3 e
3| 3| 2 2| E| E
~ o ) 9] a0 s
s | s s | 3| £ = =
s|S| E|gs|2]| E| &
A @) n &~ @) < <
20 A A GC Clayey GRAVEL: Brown/aray; wet; 10% clay, 90% aravel; moderate

estimated permeability
21
22
23
24
25
26
27
28 - cW-gm| Wel-araded SAND with Gravel: gray/brown; wet; 80% medium-coarse
) sand, 20% gravel; high estimated permeability
. 2513
30 i O o
31
© Gradesto _ ]
32 Sp Poorly-graded SAND with Gravel: 50% coarse sand, 50% aravel;
33 moderate-high estimated permeability
34
35
36 Grades {0, o o e e e ]
SW Well-graded SAND: green/aray; 5% silt, 90% fine-coarse sand,

37 5% aravel; moderate-high estimated permeability
38
39
40 v v v

Page 2 of 8



Project No.: 98-511-WR
Well / Boring No.: MW-15D

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

CONTINUOUS

»
Ll

SOLID

GROUT

(2]
(@

Clayey SAND with gravel: gray/brown; 10% clay, 70% sand,
20% aravel; moderate estimated permeability

ML

Grades to:

ML

SILT with Sand: brown/gray; 80% silt, 10% very fine sand, 1
estimated permeability

SILT: brown; 90% silt, 10% sand; very low estimated permeability

0% gravel; low

SC

Clayey SAND: brown; 10% clay, 80% sand; moderate estim
permeability

ated
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Project No.: 98-511-WR
Well / Boring No.: MW-15D

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

(o2}
o

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

CONTINUOUS

»
»

SOLID

GROUT

(2]
(@

Clayey SAND: 10% clay, 90% fine-coarse sand; moderate estimated
permeability

Grades to:

SC

Clayey SAND with Gravel: dark brown; 15% clay, 70% sand,
15% aravel; semi-consolidated; low-moderate estimated permeability

ML

Sandy SILT. dark arav; 75% silt, 25% sand;
semi-consolidated; low estimated permeability

Page 4 of 8



Project No.: 98-511-WR
Well / Boring No.: MW-15D

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

(o)
o

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

CONTINUOUS ——

NONE

»
»

SOLID

GROUT

Grades to:

SM/ML

Sandy SILT/Silty SAND: 50% very fine sand, 50% silt

GC

Well-graded GRAVEL with Sand: gray/brown; 5% clay,
25% fine-coarse sand, 70% gravel; high estimated permeability

No recovery: consolidated materials; moderate estimated permeability
estimated from cuttings

Page 5 of 8



Project No.: 98-511-WR
Well / Boring No.: MW-15D

Depth (feet)

OVM data (ppm)

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

112
113
114
115
116
117
118
119
120

»
|

NONE

»
»

SOLID

GROUT

No recovery
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Project No.: 98-511-WR
Well / Boring No.: MW-15D

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

»
|

CONTINUOUS

»
»

SOLID

v

GROUT——*

=
=

Sandy SILT with Gravel: gray/brown; 60% silt, 30% fine-medium sand,
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

Grades to:

ML

Sandy SILT with Gravel: gray/brown; 70% silt, 20% sand,
10% well-graded/sub-rounded gravel; low estimated permeability, no odor

SCREEN

<“—SAND | «—BENTONITE

SM

Silty SAND: 30% silt, 70% sand; moderate estmated permeability:;
no odor
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Project No.: 98-511-WR
Well / Boring No.: MW-15D

Depth (feet)

OVM data (ppm),

Sample interval

Recovery

Casing type

Annular material

ASTM symbol

Description

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

<+«— CONTINUOUS ——

«—SCREEN ——

»
|

<«—S5AND

w
=

Silty SAND: brown/aray; 30% silt, 70% very fine-fine sand;

moderate estimated permeability; no odor

BOH at 149 feet
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